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Abstract of JP2001 145492 

PROBLEM TO BE SOLVED: To obtain a nucleic acid sequence which can be used on an assay for 
detecting the presence of the genus Pectinatus bacteria and its evolutionary relative bacteria and 
combines preferentially with the rRNA or rDNA of microorganisms causing beer muddiness. 
SOLUTION: This nucleic acid sequence is a sequence targeting the 16 S rDNA and 16 S rRNA of the 
genus Pectinatus bacteria in order to selectively detect the bacteria belonging to the genus Pectinatus 
bacteria and its oligonucleotide is a single strand oligonucleotide characterized by containing a specific 
sequence or a correspondent complementary chain. 
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[ff3SJll] ^7^-^X (Pectinatus) MllCgt 
£X- 7 l J>'>'v'i>yX (P. frisingens 

is) m%miRmc&iiji-r%rctb, ^f^-^xii<o 

1 6SrDNA& £ tjlc 16S rPJJA^gft £-f SE^UT^) T. 
U rf? * U*?- F#E?iJS©E?i]#^ 1 ~ 3 <D'P 

is. < t i> i o**f**\ sfctittfS-r *ffl«***rr 
« cttt&mt?z>~*M* y 3 ? * u*?- Kc 

[fi*3S2] *X (Pectinatus) JSH^M-t 

^•^^7^^— ;?X • tUt"->7-f77, (P.cerevisiiphi 10 

lus) m^mRmc^mt^rctb, ^^*-*xsm 

(0 1 6SrDNA& <b XS IC 1 6S rRN A%«W £ "T 3 E?U T? o 
T, *<D*y:J?^W^F#K5y8<DE?iJ#^4. 5 

[|*3J8B3] 97* (Pectinatus) JgiS^jffiK 

ttfcfcUrt-Sfcfe, -^^*-*XM3i<D16S rDNA%£ 
0*K16S rRNA£«W£"r&B25iJT-feoT, ^O^Uri? 
* U**- KjSflE5»J«©E5US# 6 . 7 ©4>ft <i:ilO 

[S»3<3f4] £X (Pectinatus) Iltf© 

3tftW3fi»aiMT'fe^)^**X7iV (Megasphaera) « 
^7-^77 (Zymophilus) RW&ZTflC-tUS 
^X (Selenomonas) JR«*jS?«tC«iWrSft«>, 
-^f-*— ^XdBcQi6S rDNA&<=>mci6S rRNA^W 
fc-r^E^JTrfc-^T, ^-O^-y 3 5?^ U*?- K#E5US 

5 ] M$« 1 - 4 fcEKStifc* 'J rf 7 $ 30 
^ HOE?iJSJ: 5aS?2ti*EWf 0^">-f 1 0f@© 

fntr*— 3Mi*y * - Fo 

•r^w*3S i ~ 5 (D^-rn^-JKciHtto^-y =r? * u 

*t^F 0 

»fc-r3»:3&Ji 1 ~ soiAf ftfr l 5ifcE«0*y 3*7 
^U^^Fo « 

£u R:/n-7fci*v:?;b©«»fcOlffl<0/M':/y £V 

- 7 co</vf n^— guciee© & <di? &a;?n5^ y rr so 



7^1^^ FT'$>?> 1 0$fttiM©t87'n-7t, 

a m 4 / w 7 y *v -tf- -> a v^ft t m £ ^ £ n 

i:, i7D-7i:ty7;l/^gtff)fl^^7'J 2V 

[«^i i] mwzmmt&Jj&ti^ m^mm^tz 

[f»^l 2] A-f 7'J ^•tf-fs xwosuso 

mM*W&-?%y5&t>\ FISH)* (fluorescence in 
situ hybridization) „ F7h-7o>yhS, 3D^i— 

CM^iSl 3] /very ^V-tf-v's Vtt-&»O»J5g<0 
#^*S!l^^S7jjSfe*^ F 1 SHS (fluorescence in 
situ hybridization) . FvF-^OyFS, nan— 

y7n-; hffiO^-rn^T*fe-i»fi^9lSffiO^^^^- 

WJcSAS^^xetx w*^ i — 7<D^-fn-fr— mic 

oaftt±tt»<oaifc^ , n— rfc, SS^W7'J ^V-tr 
-'>a>*ftTt»tt«t«J3!i:, K7o-7i:^V 

^i/flDiWSo^Kfcop^o/wry ^v-if — -> 3 
mm t ttmmmcD&fr e «wae®co^^«^-r 5ct^ 

Clt*flll 5] a^7'J ^-Y-if-^3 >«^i*cDJgmc 
*^*S0^t"«73^^F I SH& (fluorescence in si 
tu hybridization) T'fe-SIS^ 1 4ISicO^^^^— 

c«5R^ i 6 ] m&m i — 5 (D^-ftifr i ^{cieigo^- 

7] Mswn o icmmcDjjmT'igmiEitrzm 
»*, *«Sci&stfej:iFsiiiftfettK:j:Dttai"r«* 

So 

[000 1] 

i)-^^^^.— ^X (Pectinatus) lis fct-i^OjUfcW 
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[0 0 0 2] 

[fi££©8*fi] £3-©tf-;u©3- (**) <fc^©sstn 
6 ta^ t T©«Fia*«ifi<ucjsii8-r s e— 

[0 0 0 3] ffittatSlteiS-CfcS, (Pe 10 

ct matus) mwt* omim^mmm t*5^'x7i 

"7 (Megasphaera) JjUSk -fe U'./^XT, (Selenomonas) 
MM, -tf-Y^E:7'("7X (Zymophilus) KM^. tf— ;l/ffi 

3t&ffj©il®{c# 5 HA e-^l/OMtSUfctfffii « ton 
t*tfflM«fle*tK Wfc^* XJBWil99(>«f« 

[0004] SoTAp°pIS, #Cif-;H^C*5^T 

tffc£{fc¥«f^*frt\ 

Wte«f»fte-;l/»«:#BILfcfflia*W8IBib. *©iWt 
i<Dg^fTKh(ci t>ifcSLTV>fco en?.©- » 

-^XJSB©* OffliS^ffl • H£&fcOV>Tt^<0*'' 

£XJ5S©1${Hi£ (J. Am. Soc. Brew. Chem.: 51 30 
(4) 158-163, 1993) ^XJSMfr ^DNA^ft 

R (Polymerase Chain Reaction) 5rfrV\ SWBE^J^tt 

7E.?5Jjm 0 9-8 2 0 0 7 1) tfifc^o 

[0 0 0 5] 

<Df Ki^Wi: f-;l/£f ig^ftlfc LTfStLT 40 
[0 0 0 6] 

HHl*lfi*-r*fc«>©'fBa 1 o©gW(iu 

e'-;bg?S©/l@ i: A'Sffl U&ia If— /Wc L so 



& (, ^^© U s}* V"- 2»RNA (rRNA) fejctf >J V"- ADNA 
CrDNA) ^©Sfelf ©Sfi61B5<J fcffiffiW** U J 7 * 

[0007] *ssi3©gij©awt±, JbCTWfc^ja 

«fc/wry x-f x-r^ ct^ft^w^-'j d - ? * u 
[0008] *«wosuoettttHte» I* 9- 

-T-mmvrc en£©* y rf7 * 1^*^ KSrXa-Xfc 
[0 0 0 9] 

[«^©*fit©»iH mm y #x-a»± 5 s x i6Sfe 

J:D*2 3 S r RNht.m£>ln%'J>%:< £i> 3SSI©RN 

fct^T. «BSf©y#X— ARNA (rRNA) «u Sllft 
LTffilT'tSo C©^ffl©fiJ,£©— OfcJu rRNA 

[0 0 10] *«K%J:5Bl»Hcia*-r*W»c, *«P!ffl 

y kj sfctt r*'jj??i/^FKfrj 

1^-?- Fifri/vrry x^xsnsE-c-ifc 3 7 * f 

*fit©»5r^-rr:o©|Rl^fflW^fe^o ^©««^M© 

^-y rf?^^^F©«^fi[T'^i.^gE^^ 

Ol^f;^- Sfttt73 F|g^ (— fttCPNAfci* 

^XftlfeOTWJ:^, *y 3*7 ^1^^-^ K 
(^fctt. 7 I***? Klgffr) li, IxH 100ST?© 

fc tt»e?fflft* t J: o T, S «{t^-&^tc <t -p Tf# 

[001 1] r/^yyx^-if-^a vj t± s 

3 >©^i±, rx h y >'>*i>->-j "i-ftto'^sjCjfe 
PF<DmL-$ic&-oTmj£.-znz» ^-yxu x-Y-tf-^a 
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ffloasoiao^— a«**5»8t3£*nx 'M'xyx-i'-tf 

ttSJ©tt**5 i tfjgjg, S ft 14/ W 7" 'J *V -if- > a > 
ffl#* 2 ©> W XU X-f -> a >R*£f <5 * — 9—<0 
®§Lt LTgiJni, /W^'J X-i -tf-v-a >KJS£ 

sxn-xtettfc-r*. cns^To^-^ttWJajT* 

[00 12] $ft^ r^g|H)T'fe^J i:t±. 2<isftt± ; e 
&</\> »l(ttO§C^^H:^— t?>f->'T*SU m»f 2 

<i<£>e?ijf^# 9 o %mm t*& & t w, i <DK?ij©&a 

09 0%A^2OBB?iJotgSi:l5l— tc^^^-r^dfc* 

[0013] rxa-xj »»6nft*ftTT?M 
x y ^-if— > 3 vsatt*tLT^ 

U spy— A R N A . £ ft « U V'-A D N A ( r D N 

-Yxyx-f-e-: ■sazs&sfciti&m?*. mtf. io~ 

100 ^ U*^ FJ£fiL ^{C12~35{i07^l^^ 

ftti7;l/*U^X7r^— If) , fi**±{fc¥fMrffc 
[0014] ry^^v— j ^iRtfio—ioo 

[0 0 15] *f|B^fc^5^-Udf?^^^F(±. X^ 

hj tl^ 7 ^^-iT'OMt'Ogffi (MANIAT 

IS Molecular Cloning, Cold Spring Harbor, 198 

(SOUTHERN E.M., Mol. Biol., 98, 503 (1975)) . 

[0016] *sswfc*ntf. ( i ) iteomtttm, 

t, ^m-^X-7 , J-»yi>V'X (P.frisinge 
nsis) k«jfe«fc/W^U^Xf 5 : (2) flb^fli: 
JtlSLT, ^^f*-?^-tl/e->7-r7^ (P. cere 
visiiphilus) fcftJfeflSlC/W^y X-fXt" § ; ( 3 ) 



ftfi<OSi:J±^LT, ^^f^-?XSf (P.frisingens 
is. P.cerevisiiphilus) tlffltn^^'J^VXt 

S; (4) ffe<DJ§fcJ£&LT, e-;l/ffi»©ffl5Hi:fc* 
^A*X7i7 (Megasphaera) M 
ffi, +fl' : r7^7X (Zymophilus) SS, ffcti-tU7 

(Selenomonas) ZlMtC^fcftfC/WX V 
■T*, &10~100©?* l/*fKKfr««««h*. * 

4ti©#&^m-r?.ft46ic ; &fflT*fei.o ±157.* u*- 

10 ^ F<D'>&< fcfe 1 Offl©»fcLft«ft»c*tLTffl»« 

[0 0 17] :£?gBJi© 1 ote. If— ;Mg?SWSi8© 1 6 
S r R N A * fttt r D N AO»£«8t»LTfflif« 

oafttiE^aoiEWS^ l ~8tcSt7°n- Xg£te<fc 
•3 s« trn * E5«Jo»fr s aw ? ti * e?u *© v ^fnfr 

20 < fcfc 9 0%te»bT«I^W"l?a&*^Sftt± J tni:fflRI 
T'fc£> 0 JMfcWfcH:. ( 1 ) <r>mmt. E?'J#^ 1 ~3 
< i: fe 1 O©, . ( 2 ) ©1£^iE?iJ#^ 4fcilf 
/Sftli5 0, (3) ©«BH±e5»J«H§6fe.fct;/$fc 
Ii7<0, fLT (4) OS»ttE5>J##8<0*'J 3*7 £ 
Fffc«= 7n- X©S§H± 1 6 S r RNAf 
— X (RDP, Larsen et al. ,1993) fcGene Ban 

kf-^7^77 y -*^^Bi$nTi^ag?E^Jif 

$g^»{CfTofto 

[0018] *5gs^cot-9— e— ;i/*g»g$ffiM<E># 
30 ft%^ai-r^ft46©77)ST$.§o CCD75SHi, S^fflM 

ffiktmA&tzxm*fstxo c<D&mt. (i) ^ 

^^-^X • 7 'J ^V^xy->7.<0 ; (2) 
^7-tl/lfv'7-f7^; (3) 
(P.frisingensis, P.cerevisiiphilus) <D ; (4) \£ 

xy x-rx-r §^io~ioo? ^ 1x^-7^ k**w*. 

40 [0 0 19] C<r)77}4l±, SKXn-X^WWr RNA 
^ftii r D N A tI5tfit^Ltiia^ft%I«t 

^LTfflW^ (l«ftt±2UUi) OffflE*ffl^t-*t, 

^^yn-XtiE^JS^ 1 ~8{c^fXn-7"fftcJ: '7 

£8 s n « E5»josf ^ ?> ss? * n « E5>j o v -> -r n am 

0ffl<DiSttLft*y =f7 F^-&trE?iJO / >^:< 
^€,9 0%(C^LTffi|W)^ITg.5jb^fttt ; ent^|W|-(? 

so [0 0 2 0] *%B^cDXa— Xli, t*-;l/S.t>*ti— 
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v 7 

WFRS^a— rfcJ*LT. flRM2:-r«lf— 7l4rffM0l 
6S r RN Art^W^fl^lBl^-rSCfcT'feo 
fc c CWi, 16S r RN ArtiOiftoaWffi^, 

(1) e-ybgjg^UBfcfcrS-'^^*— • 7'J-> 
>->"iy->7d ; (2) ^f-^.— £X • ■bUt:->7-i' 

^XCO : (3) ^i'f^-^XSf (P.frisingensis, 
P.cerevisiiphilus) © : (4) l£--,/WI?8®I!Bfc3: 

[00 2 i] *-ct% cn^onaofc*^^^— 9 

If -f 5 X<£> 1 6 S r D N A ©BE^JSr&fcKDllgiy 

Tftl^ft-S^ h7^v-;l/X (Lactobacillus) JgM, S 
fcH:*»« (E.coli) Sr^tffl&OfflB 1 6 S rDNA 

oEj>jkJt«ufe 0 zvmmzmic. (i) e-zi/jsa 

(2) • ; (3) 

— ^XSS (P. frisingensis. P.cerevisi iphi lu 
s) <D ; (4) rt/iBBOBCHfcfc*-'**?-*— 

7"^sH?uai~8cDcTfc<eitLfco m»mcit, 
(\) <ommt. w&m^i~3<D^-?t\fr<D, (2) 

<D^tei2?'JS-!§ 4 mmt 5 cx ( 3 ) <E>^g?«iE?U# 
§6SftB7(0, ^LT (4) ©«»ttE5IJ*^ 8 

[0 0 2 2] ^PIB^oyn — 7"t± fluorescence in situ 
hybridization (J^TFISH^BS-r) (Cffl^^cctftf 

»**fcttif-;i/*r»Bi««fflHICTIlie*^ >7\s>7^ 
rtoHBBRrtteftxu ^ctc#a-r?. 1 6 S r RNA 



T'fiiii £ nt S *&*C tt^-h7^^77-< -h<d 
^ «M7tm®a^T'<D7 -y -fc -f -^CCD* v % 

[0 0 2 3] ±f27JS8Lrc^U3?^U*7 t F«^ 

S r DN AfcL,<« 1 6 S r R N A*tig<m^f&f % 

(PCR, RT-PCRS2),«ffltiy7^-« 
^^bttimE{t«7"7 77 AOtticJ: 'j, Sft 

t?z tmftmm sns^t*? & atfi^Noai <o 

[0 0 2 4] 

mmm\ fish^c * % tf-^sfflMo&ffi • n& 

[0 0 2 5] ( 1 ) a£»»J*i£»c <fc Stflfe 

cio.oooxg, iotj-f^. 4°o ^t^\ ±mm*ti£Tfflm 
30 -ea&sHB ujfc»*fr-3 fee mm* 

mlcD@^?S (4% »/v©/<7^^A7^ft F3r#£?P 
BS) (CWjA/IU 4°CT5^@^Lfco ffflg^H^ 

H^Mcd5 0% v/vCDi^7— ;V^r-§-trPBStcS^A,SI 

^>T'n-x-f K^7n±{C— ffi<D-&J& 

%z&, 7 0%x^7-;bit, »tV^T9 9%x^y— 

tc^n^fnz^F^eb. ^KAas^tTW fishic«-t 

40 ITC(fluorescein isothiocyanate)S^Lfc^7 1 67 ! D — 
r«r#}*t«:J:t)'&«bfcfcO«rflefflLfco. FISHtt, 5 0 
pn.ol£D^7 1 e7D-7%$tf/W7''; ^V-tf—> 3 

(0.9M NaCl, 0.05% SDS, 20mM Tris, 5mM EDTA, 10%^ 
A>L,T% K.pH 7.6) 20(i l%±3SLfcS£^*^@M 

nmm.%B-z>tz?-M>>^— rtx-4 o°c> 2^ibh5 
■r 7* u -tf- ^> a >mwc 2 o ^rjis umm*%: mm 

Bfc£Lfco cco/WT-'U^V-t*— ~>3 Vt^t^^^lArc 
50 IS^1i*^JH|^f. i o fig/ml«DDAPI^:^itflileEi5±S | J 
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10 



(SlowFade™ : Molecular Probett) ^rffll/^T. 

[0026] (2) ^y7*i/y7^^-ia^ffil 

CttW-V^M 5 0ml?:#yA-**-hB^vr 
l/7>7^;^- (114 7mm. 7Lg0.4/im) 

5 0m 1 ^PBST2@^Lfc 0 SI^T 
1 Oml^^^"S— >3>^777- (0.9M N 
aCl, 0.05% SDS, 20mM Tris, 5mM EDTA, 10%^1/AT^ 
K, pH 7.6) "CiSfcJtU FISHKHRHLfco FISHte. 5 
0 prao 1 (D^7t7v — -ftttS'^'CfV #<< "if- > 3 >?® 
(0.9M NaCl,0.05% SDS , 20mM Tris, 5mM EDTA, 10%* 
;bL7^ F, pH 7.6) 2 00 /11^7X^7^^^- 

a yA7 7r- 1 oomK ^^TAfiao^;!/*— ffi 
iabft«BI*5 Om 1 *E^T«5l5Sfc»Lfco A^^iJ 



10 



£r±(cLTCR±. ££&CC<Dlgtcii}g 1 O^g/mlODAPI 
*<gtr1IfeB&±$J fSlowFade CaSBlffi) i Molecular 
Probeth) Z<D^ £«Wia«:5ft&U *^-?7XT*7 

COO 2 7] FITCaRbfc^aft^D-^^ffll/^TFISH 

*M^<*tfFITC^O^)t*aLTl^SO*^*«o ffl 
FITCSiiLfciS^JS-^ l ©«a«yn-74ffi^ 
Tin situM-Yyy^V-tf— S/3 >*fr-5 Hic^-T 

u ^-©jis** FisettTo^p— ^ow»tttt* i ©a 

[0 0 2 8] 
Hi] 



20 







7P-7(EIW^) No. 


1 


2 


3 


4 


5 


6 


7 


8 


Pectinatus frising&nsis 


DSM6306 


O 


O 


o 


X 


X 


o 


o 


o 


Pectinatus cerevisiiphilus 


DSM20467 


X 


X 


X 


o 


o 


o 


o 


o 


Megasphaera cerevisiae 


DSM20462 


x i 


X 


X 


X 


X 


X 


X 


o 


Selenomonas tactictfex 


DSM20757 


X 


X 


X 


X 


X 


X 


X 


o 


Zymophifus pausivorans 


DSM20756 


X 


X 


X 


X 


X 


X 


X 


o 


Zymophilus raffinosivorans 


DSM20765 


X 


X 


X 


X 


X 


X 


X 


o 


Lactobacillus brew's 


JCM1059 


X 


X 


X 


X 


X 


X 


X 


X 


Lactobacillus case/ 


ATCC334 


X 


X 


X 


X 


X 


X 


X 


X 


Lactobacillus comrformis 


JCM1164 


X 


X 


X 


X 


X 


X 


X 


X 


Lactobacillus lindneri 


DSM20690 


X 


X 


X 


X 


X 


X 


X 


X 


Lactobacillus pi ant arum 


JCM1149 


X 


X 


X 


X 


X 


X 


X 


X 


Lactococcus lady's 


JCM5B05 


X 


X 


X 


X 


X 


X 


X 


X 


Leuconostoc lactis 


JCM6123 


X 


X 


X 


X 


X 


X 


X 


X 


Peofococcus damnosus 


JCM5886 


X 


X 


X 


X 


X 


X 


X 


I x 


Escherichia coli 


K-12 


X 


X 


X 


X 


X 


X 


X 


X 



[0029] i:/c, tgSi<D-fa-7*mmzm^%^& 

09*. If. -fu-y\ i:7"a-72^[sl^(CFISH 
mtiilc&M-tZt. fu-y l hfu-yzit'tft^ft 
1 6SrRNArt cD^Wffi^A^S^: 3 tclsb. buMmc *s>f-f)\, 

Co o 3 o] mt&mz Fismic&z^?-*— ^xs 
mew©"* * ? 7s jsMo^atiTieoa f ; n-? 

fttz tr -;Wc*f U Hfttf-8& K. & o m L tztMW 
(CM) ^m-W^'J^viV 

->X©16S rRNA(C#.Me^^ig^lJ«CDlE^J## 1 tCT^-f^ 



-2 /to n hft%mytmmfr<b, H2ocrt<DAPite»s 
cfc®is (a) tnicmmzftfcm®. (b) «rasu 

coo3i] mytm$mwmic&K). myt^v^m 
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11 



12 



[00 3 2] N = B:<C-'"A-B 

-£X • -tves/7-<9^ (Cffl) SrSA*-^ 

£X • 7 V ^Vv^x V^>X016S rRNAlcSfSW&E 

^^viisnftia (a) £FiTca«2ttfc«ft 

X • ^U^>^xV^XO^«^pJtgTfe^fco f 



20 



X^y^viVvXa (N) ti^TOiiStgf 
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